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ABSTRACT 

This report presents the results of tests performed on two t e s t  specimens 
of Butterfly Valve 75M13141 LSOV-2. The following tests were performed: 

1. Receiving Inspection 6. Surge 

2. Proof Pressure 

3. Functional 

7. Icing 

8. Salt Fog 

4. Temperature Shock 9. Life Cycle 

5 .  Vibration 

The but te r f ly  valve m e t  t h e  requirements of NASA drawing 75M13U1 LSOV-2 
throughout t h e  test program. 
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CHECK SHEET 

FOR 

BUTTERFLY VALVE, 6-INCH, 300-PSIC 

MANUFACTURER : 
MANUFACTURER'S MODEL NUMBER: 11953-6 

TESTING AGEXCY: 
AUTHORIZING AGENCY: NASA KSC 

Hadley Valve Company, Pomna, California 

NASA DRAWING NUMBER: 75Ml3U+l LSOV-2 
Chrgsler  Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQIJIMBENTS 

A. OPERATINGMEDIUM: 

B. OPERATING PRESSURE: 

C. FLOW CAPACITY: 
D. ALLOWABLE LEAKAGE: 

E. VALVE OPERATION: 

11. CONSTRUCTION 

A. MATERIAL: 

B. END CONNECTIONS: 
C. LIMIT SWITCHES: 

111. ENVIRONMENTAL REQUJRENENTS 

A.  ENVIRONMENTS: 

B. OPERATING TEMPERATURE: 

I V .  LOCATION AND USE: 

Flow chamber - LN2, GN2 
Actuator - GN2 
Flow chamber - 300 psig 
Actuator - 750 psig 

Internal  - 300 sccm a t  -320°F 
6 sccm a t  room ambient temperature 
Pneumatically operated, n0naaI.Q closed 

c ,=16oomin imum 

A l l  metallic valve components are  
aus ten i t ic  s ta in less  s t e e l  
300-lb ASA flanges (both ends) 
Minneapolis-Honeywell Tspe EXH-AR7 

Temperature Shock 
Vibration 
Surge 
Icing 
Salt Fog 
+125 t o  -320°F 

U s e d  in the  l iquid owgen systems as a 
shutoff valve i n  the S-IB and S-IVB main 
f i l l  and drain lines at Launch Complexes 34 
and 37. 

vii 



Butterfly Valve, 6-Inch, 300-paig 
75M13l.41 LSOV-2 
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TtST SU:I.w1Y 

7LTTiXFLY V,,LVE 

75::13u1 LSOV-2 

hvironment 

ieceiving 
tnspection 

Roof 
Pressure 

?unctiona.l 

Temperature 
Shock 

Vibration 

Surpe 

I c inn  

Salt FOE 

Cycle 

- 

n i t s  

2 
- 

2 

2 

1 

1 

1 

1 

1 

2 

@era t i o n a l  
Boundary 

Zompiiance with Vendor 
ind K X A  drawincs 

' k tua to r  pressure : 
1125 ps ig  
'low chamber pressure:  
+50 ps ig  

illowable k a k a v e :  
In t e rna l  - t sccn a t  
room temperature 
k t e r n a l  - None 

illowable response 
2 seconds 
Insu la t ion  r e s i s t ance :  
20 meeohms min. 

High temperature: 
125°F 
Los temperature: 
-320°F 

See sec t ion  I V  for  
v ib ra t ion  l e v e l s  

0 t o  300 ps ig  within 
100 milliseconds 

Formation of a minimum 
of  ;-inch of i c e  on 
the  t e s t  specimen 

2LO hours of salt  fop 
conditions 

loo0 openinr ard 
c los in r  cyc les  

Test Objective 
~~ ~ 

) - t e r n e  if  Spocjmen 
:omplies with drawings 
ind check f o r  de fec t s  
md poor workmanship 

i e r i fy  t h a t  test  speci- 
nen w i l l  withstand test  
-ressures without leak- 
iEe or d i s t o r t i o n  

letermine i f  test  speci-  
nen w i l l  opera te  satis- 
' ac tor i ly  p r i o r  t o  en- 
rironmental exposure 

letermine i f  test  speci- 
nen will opera te  satis- 
f ac to r i ly  a f t e r  exposure 
to temperature shock con- 
i i t i ons .  

3etermine if test  speci- 
nen w i l l  opera te  satis- 
f ac to r i ly  after exposure 
to v ibra t ion  

Determine if  test  speci-  
nen w i l l  opera te  satis- 
f ac to r i ly  after being 
subjected t o  1000 surge 
cycles 

Determine i f  test  speci- 
nen w i l l  opera te  satis- 
f ac to r i ly  with t h e  for- 
ration of a minimum of 
: inch of i c e  

Determine if  test  speci- 
nen w i l l  opera te  satis- 
f ac to r i ly  a f t e r  exposure 
to s a l t  fog  conditions 

Determine i f  test  speci- 
men will opera te  s a t i s -  
f a c t o r i l y  a f t e r  loo0 
opening and c los ing  
q c l e s  

Test 
Results 

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Sa t i s f ac to ry  

Remarks 

None 

None 

None 

None 

None 

None 

None 

Some r u s t  ard cor- 
ros ion  were present  on 
t h e  t e s t  specimen up01 
completion of the  sal' 
fog test. This, how- 
ever,  is  considered 
acceptable.  

None 



SECTION I 

1:ITRGDUCTION 

1.1 

1.2 

1..2.1 

1.2.2 

1.3 

--. - L i i ~  . -;-rL prcsen t t  i h e  results of tests performed to determine 
i f  pneu::.&tically operated B u t t e r f l y  Valve 75M13U1 UOV-2 meets 
t h e  o p e r a t i o n a l  and environmental  requirements  f o r  John F. 
Ker?nm-,- : ,pice Center Launch Complexes 34 and 37. 
t h e  tps t .  r--sLjt.s i s  presented on page ix. 

A summary of 

Two sp>c:lmer,s of  a u t t e r f l y  Valve 75M13U1 LSOV-2 were t e s t e d .  
The va lve  i s  i:sed i n  t h e  l i q u i d  oxygen systems as a shutof f  
v a l w  i n  %!?e: 2-TR and S-IVB main f i l l  and d r a i n  l i n e s .  

The va lve  i s  mnufac tured  by Hadley Valve Company as vendor 
model nimmher 11953-6 The o v e r a l l  dimensions of t h e  va lve  are 
e inches between f l anqes  and 34.48 inches  from t h e  bottom of 
t h e  f l o w  chamber t o  t h e  t o p  su r face  of  t h e  switch enclosure.  
It i s  a no mill^^ closed valve having a 6-inch f low chamber and 
i s  maintaiacd i n  the  closed pos i t i on  by compression sp r ings .  
The valve i s  operated by a pneumatic a c t u a t o r  a t  750 ps ig .  In- 
d i c a t i n g  switches are incorpora ted  f o r  monitoring t h e  b u t t e r f l y  
pos i t i on .  The  valve i s  designed f o r  use with LN2 o r  LOX. 

APPLICABLE DOCINENTS 

';he fol lowing documents con ta in  t h e  test requirements f o r  
B u t t e r f l y  Valve 75M13U1 UOV-2.  

a. K.x-STII-~~L( D) , Standard Environmental Test Methods 

h. 75iUjU1 LSOV-2 NASA Drawing 

c . :.!SFC-STD-164 (D) , Cleaning Standard 

d .  Test Plan CCSD-FO-1031-I.R, Test Requirements 

Preceding page blank 1-1 



SECTION II 

RECEIVING INSPECTION 

Each s p c i m e n  s h a l l  be v i s u a l l y  and d imens iona l ly  inspected f o r  
confomanc., with app l i cab le  s p e c i f i c a t i o n s  p r i o r  t o  t e s t i n g .  

2.2 

2.2.1 ,1 visual  and dimensional i n spec t ion  of each specimen w a s  perform- 
ed t o  dotermine compliance wi th  N A S A  drawinp 75M13Ul LSOV-2 
and t h e  app l i cab le  vendor drawine, t o  t h e  e x t e n t  poss ib l e  with- 
o u t  dis3ssenbl;r  of t h e  specimen. A t  t h e  same t ime each test  
specinsn was a i s o  inspected f o r  poor workmanship and manufactur- 
i n e  cleft-cts. 

2.2.2 One test  specimen was weighed and t h e  weight w a s  recorded. 

2 . 3  

2.4 

TEST RESULTS 

Each t e s t  specimen was i n  compliance wi th  N A S A  drawing 75M1341 
ISOV-2 and t h e  app l i cab le  vendor drawing. 
workmanship o r  manufacturing d e f e c t s  w a s  observed. 

No evidence of poor 

TEST DATJ 

The d a t a  presented i n  t a b l e  2-1 were recorded du r ing  t h e  in- 
specti on. 

Receding page blank 2-1 



Table 2-1. Specimen Specifics 

. 

Name 

Manufacturer 

Model Number 

End Connections 

Limit Switches 

Dimensions 

Weight 

Butterfly Valve 

Hadley Valve Company 

11953-6 

300-lb ASA flanges 

Minneapolis-Honeywell MH-AR7 

8-inches between flanges, 
34.48 inches overall height 

246 pounds 

2-2 



SECTION I11 

PROOF PRESSURE TEST 

3.1 

3.1.1 

3.1.2 

3.1-3 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.8 

3.2.9 

3.2.10 

3.2.11 

3.2.12 

TEST REQUIREMENTS 

Each valve sha l l  be subjected t o  a GN2 pressure of 
5 minutes. 

Each actuator sha l l  be subjected t o  a GI42 pressure 
f o r  5 minutes. 

450 psig for 

of 1125 psig 

Each specimen valve and actuator sha l l  be monitorec f o r  external 
leakage and d is tor t ion  during these tests, external leakage and 
dis tor t ion  s h a l l  be noted. 

TEST PROCEDW 

The proof pressure t e s t  setup was assembled as shown i n  f igures  
3-1 and 3-2 using the equipment listed i n  table 1. 
termined tha t  hand valve ll was closed and a l l  other hard valves 
were opened. 

It was de- 

Regulator 5 was adjusted t o  provide GN2 a t  450 psig t o  the t e s t  
specimen in l e t .  

Hand valve 6 was closed t o  i so l a t e  the system and regulator 5 
was  vented. 

The pressure w a s  monitored for 5 minutes, and the specimen was  
checked f o r  in te rna l  and external leakage by observing flowmeter 
9 and pressure gage 8. 

Hand valve 6 was opened t o  vent the system. 

Hand valve 6 was closed and a l l  other hand valves were opened. 

Regulator 10 was adjusted t o  provide GN2 a t  1125 psig t o  the 
actuator . 
Hand valve 11 w a s  closed t o  i so l a t e  the system and regulator 10 
was  vented. 

The specimen was checked f o r  external leakage by observing 
pressure gage 13 f o r  5 minutes. 

Hard valve ll was opened t o  vent the system. 

Solenoid valves 16 and 17 were energized t o  allow pressure t o  
be applied t o  the other side of the  actuator. 

Regulator 10 was adjusted t o  provide GN2 a t  1125 psig t o  the 
actuator . 

3-1 



3.2.13 

I 

3.2.U 

Hand valve 11 was closed t o  i so la te  the system, and regulator 
10 was vented. 

The pressure was monitored for 5 minutes, and the specimen was 
checked f o r  external leakage by observing pressure gage 13. 

Hand valve 11 was opened t o  vent the system. 

The specimen was checked f o r  damage and dis tor t ion.  

TEST RESULTS 

The t e s t  specimen did not leak, and there was no evidence of 
damage. 

TEST DATA 

The data presented i n  table  3-2 were recorded during the t e s t .  

3-2 



Table 3-1. Proof Pressure Test Equipment L i s t  

Marotta 

- 
tern 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 

1 5  

16 

17 - 

F i s h e r  Porter 

Item 

Tescom 

Test Specimen 

Hoke 

Hoke 

Heise 

Hand Valves 

Pressure Gage 

Minneapolis 
Honeywell 

Minneapolis 
Honeywell 

Marotta 

Marotta 

F i l t e r  

- ~~ 

Model/ 
’art No. 

Pressure 
Regulatofl 

Hand Valves 

Hand Valve* 

Pressure Gage* 

Se r i a l  
No. 

Flowmeter 

1 and 2 

N A  

N A  

570015 

Pressure 
Regulato+ 

Hand Valve+ 

Hard Valve+ 

Pressure Gage+ 

h A  

N A  

NA 

N A  

200595 
3 th ru  H 

NA 

NA 

VA 

NA 

VA 

VA 

619 

B 2 4  

Switch* 

Switch+ 

Solenoid Valve 

Solenoid Valve 

~~ 

Manufacturer 

Hadley Valve Co. 

Hoke 

As hcraft  

Bendix 

Hoke 

Hoke 

Heise 

11953-6 

N A  

N A  

1731260 

N A  

N A  

N A  

N A  

NA 

NA 

NA 

NA 

N A  

N A  

N A  

Mv-74 

m-74 

Remarks 

Butterfly valve: 
6-inch, 3OO-psil 

3-to 5500-psig 
Cal. date 
9-6-66 

lo-micron 
nominal 
5-micron 
absolute 

l/k-inch 

1/4-inch 

)-to 1 m - p s i g  
>al. date 9/6/66 

L/l+-inch 

L/k-inch 

)-to 3500-psig 
zal. date 9/6/66 

5PST 

3 PST 

2-position, 3-wag 

2-po si tion, 3-wag 

* This part  is a component of cryogenic t e s t  console 200586 (NASA special 
equipment ) 

3-3 



- 
It em 
No. 

18 

19 

- 

- 

Table 3-1. Proof Pressure Test E q u i p n t  L i k  (Continued) 

It em 
~ 

Power Supply 

cN2 Source 

Manufacturer Model/ 
'art No. 

'JA 

YA 

Serial 
No. 

!4A 

!lA 

Table 3-2. Proof Pressure and Leakage 

Specimen No. 1 2 

Valve Seat Leakage 0 0 

External Leakage None None 

Damage or Distortion None None 

Remarks 

EB-vd c 



I 
I 

a 

m 
R 

.. 
9) 
4 
0 z 
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SECTION I V  

FUNCTIONAL TEST 

4.1 

4.1.1 

4.1.2 

TEST REQUIREMENTS 

The position-indicating switches s h a l l  be rnonitored during each 
s tep of t h e  functional tes t .  

The t es t  specimen sha l l  be cycled from t h e  open t o  the closed 
t o  the open positions 1G times before testing. 
s h a l l  be continued during the i n i t i a l  functional tes t  only. 

This process 

4.1.3 VALVE LEAKAGE AND RESPONSE (GN2) 

4.1.3.1 Valve Internal  Seat Leakane. 
position, t h e  valve seat leakage s h a l l  be measured f o r  5 minutes. 
Ambient GN2 a t  750 psig s h a l l  be applied t o  t h e  actuator and 
ambient GN2 a t  300 psig applied t o  the valve i n l e t .  
i m u m  allowable leakage i n  each case i s  6 sccm. 
be conducted during t h e  i n i t i a l  functional t es t  only. 

With the specimen i n  t h e  closed 

The max- 
This t es t  s h a l l  

4.1.3.2 

4.1.3.3 

Valve Response. 
measured while the specimen is  being cycled from the closed t o  
the open position and from the open t o  the closed position with 
ambient GN2 a t  300 psig applied t o  the valve i n l e t  and GN2 a t  
750 psig applied t o  t h e  actuator. 
allowed f o r  f u l l  opening o r  closing in each case is 2 seconds. 
This t e s t  s h a l l  be conducted during the i n i t i a l  functional t e s t  
only. 

The response time of t h e  specimen s h a l l  be 

The maximum response time 

External Leakage. External leakage s h a l l  be checked, when 
possible, by leakage detection solution with the specimen 
pressurized w i t h  GN2 a t  300 psig on the valve in le t  and the 
actuator pressurized w i t h  GN2 a t  750 psig during a 30-minute 
interval.  There sha l l  be no leakage. 
ducted during the i n i t i a l  functional t es t  only. 

This test  s h a l l  be con- 

4.1.4 

4.1.4.1 Valve Internal  Seat Leakane. Procedures described in 4.1.3.1 

VALVE LEAKAGE AND RESPONSE (LN2) 

sha l l  be repeated except the  valve specimen s h a l l  be pressurized 
with LN2. The maximum allowable leakage a t  -320°F is 300 sccm. 

4.1.4.2 Valve Response. Repeat procedures described in 4.1.3.2 except 
the valve specimen shall  be pressurized with LN2. 

4.1.4.3 External Leakage. Repeat procedures described i n  4.1.3.3 except 
the  valve specimen s h a l l  be pressurized with LN2. 

4 .1.4 .4 Loss of Actuator Pressure Reswnse. 
response time s h a l l  be measured when the actuator pressure is 
suidenly reduced t o  zero psig. 
be pressurized t o  300 psig with LN2. 

The valve spechen closing 

The valve specimen inlet  s h a l l  
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4.1.5 ELECTRICAL INSULATION AND UZAKA(;E 

4.2 

The insulat ion resistance of the  position-indicating switches 
shall be measured between each terminal and t h e  case and be- 
tween a l l  nonconnected terminals. The minimum resis tance 
allowed is 20 megohms wi th  5 0 0  vdc applied .for 60 seconds. 
This test  s h a l l  be conducted during t h e  i n i t i a l  functional test  
only, unless otherwise indicated. 

TEST PROCEDURE 

4.2.1 The functional tes t  setup was  assembled as shown i n  f igures  4-1 
and 4-2 using t h e  equipment listed i n  tab le  4-1. The position- 
indicating switches were monitored throughout the  test. 

k.2.2 Hand valves 6 and 7 were closed and a l l  other hand valves were 
opened. 
dicated on gage 13. 

Regulator 10 w a s  adjusted t o  provide 750 psig a s  in- 

4.2.3 Solenoid valves 17 and 18 were energized and then de-energized 
t o  cycle the  valve from the  closed t o  the  opened to t h e  closed 
position 10 times. Operation of t h e  specimen was sat isfactory.  
This procedure was performed during the  ini t ia l  functional t e s t  
only. 

VALVE LEAKAa AND RESPONSE (caJ2) 

Valve Seat Leakam. Hand valves 20 and 21 were closed and a l l  
other hand valves were opened. Regulator 10 was adjusted t o  
provide GN2 a t  750 psig t o  the actuator  t o  hold the  valve i n  
the closed position. Regulator 5 was adjusted t o  provide GN2 
a t  300 psig t o  t h e  inlet  side of the  valve f o r  5 minutes. 
During t h i s  period, valve seat leakage was checked with flow- 
meter 9. 

4.2.4 

4.2.4.1 

4.2.4.2 Valve Response. 
c i r cu i t  as shown i n  f igure 4-1A and the ou t l e t  of the  test 
specimen was capped. Regulator 10 was adjusted t o  provide 750 
psig t o  the  actuator,  and regulator 5 was adjusted t o  provide 
GN2 a t  300 psig t o  the test specimen inlet. The test specimen 
was opened and closed by energizing and de-energizing solenoid 
valves 17 and 18, and the opening and closing response times 
m r e  recorded. 

Timer 22 was Installed i n  the  indicating switch 

4.2.4.3 External Leakam. The ou t l e t  of the  test specimen was capped. 
Regulator 10 was adjusted t o  provide 750 psig t o  the  actuator,  
and solenoid valves 17 ani 18 were energized t o  place the t es t  
specimen i n  t h e  opened position. 
provide 300 psig t o  the  tes t  specimsn i n l e t .  
-re maintained f o r  30 m u t e s  and a check was made f o r  external 
leakage by applying a leakage detect ion solut ion t o  t h e  test  
specimen. 

Regulator 5 was adjusted t o  
These pressures 
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4.2.5 

&.2.5.1 

4.2.5.2 

4.2.5.3 

4.2.5.4 

4.2.6 

VALVE LEAKACE AND R E S P O N S E  (LN2) 

Valve Seat Leakane. Regulator 10 was adjusted t o  provide 
750 psig t o  the actuator t o  hold the t e s t  specimen i n  the 
closed position. Hand valve 6 was closed ani  a l l  other hand 
valves were opened. 
u n t i l  t h e  specimen temperature s tabi l ized.  
21 were closed. 
a s  shown on gage 8 and hand valve 6 was opened t o  pressurize 
the valve inlet f o r  5 minutes. 
leakage was checked using flowmeter 9. 

LN2 was allowed t o  flow through the  specimen 
Hard valves 20 and 

Regulator 5 was adjusted t o  provide 300 psig 

During t h i s  period valve sea t  

Valve Response. 
c i r cu i t  a s  shown i n  f igure 4-1A. 
a l l  other hand valves were opened. 
through the test  specimen u n t i l  the specimen temperature stabi- 
l ized,  
adjusted t o  provide 300 psig as shown on gage 8. 
6 was opened t o  pressurize the t e s t  specimen and regulator 10 
was adjusted to  provide 750 psig t o  t h e  actuator. 
specimen was opened and closed by energizing and de-energizing 
solenoid valves 17 and 18. Opening and closing response times 
were recorded. 

Timer 22 was instal led i n  t h e  indicating switch 
Hand valve 6 was closed and 

LN2 was allowed t o  flow 

Regulator 5 w a s  Hand valves x )  and 21 were closed. 
Hand valve 

The tes t  

External LeakaRe. 
Regulator 10 was adjusted t o  provide 750 psig as shown on 
gage 13. 
the t e s t  specimen i n  the open position. 
and a l l  other hand valves were opened. IsJ2 was allowed t o  flow 
through the t e s t  specimen unt i l  t h e  temperature of the test  
specimen stabilized. Hand valves 20 and 21 were closed. Regu- 
l a t o r  5 was adjusted t o  provide 300 psig t o  the test  specimen 
inlet. External leakage w a s  checked f o r  30 minutes by apply- 
ing a leakage detection solution t o  t h e  t e s t  specimen actuator. 

The ou t l e t  of t h e  test  specimen was  capped. 

Solenoid valves 17 and 18 were energized t o  place 
Hand valve 6 was closed 

Loss of Actuator Ressure Response. The out le t  of the t e s t  
specimen was capped. 
750 psig t o  t h e  actuator, and solenoid valves 17 and 18 were 
energized t o  place the test  specimen in the opened position. 
Hand valves 20 and 21were opened and a l l  other hand valves 
were closed. 
u n t i l  the specimen temperature stabil ized. Hand valves 20 and 
21 were closed. 
a s  shown on gage 8 and hard valve 6 was opened t o  pressurize 
the t e s t  specimen. Solenoid valve 18 was de-energixed, sim- 
ulat ing a loss of actuator pressure. 
w a s  measured. 

Regulator 10 was adjusted t o  provide 

LN2 was allowed t o  flow through the t e s t  specimen 

Regulator 5 was adjusted t o  provide 300 psig 

The closing response time 

Insulation Resistance 

Insulation resistance w a s  measured by applying 500 vdc f o r  60 
seconds t o  the appropriate terminals of t h e  indicating switches. 
Insulation resistance was  measured between each terminal and 
the case,ard between a l l  nonconnected terminals. 
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4.3 

4 04 

TEST RESULTS 

The results of the in i t ia l  functional tes t  were satisfactory. 
There was no leakage. 
measurements were within specification limits. 

Valve response and insulation resistance 

TEST DATA 

The data presented in table 4-2 were recorded during the in i t ia l  
functional test .  



Table 4-1. Functional Test Equipment List 

- 
It em 
No, 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 

15 

16 

- 

Item 

Test Specimen 

Hami Valve* 

Pressure Gage* 

F i l t e r  

Pressure 
Regulator* 

Hand Valve* 

Hard Valve* 

Pressure Gage* 

Flowmeter 

Pressure 
Regulator* 

Hand Valve* 

Hami Valve* 

Pressure Cage* 

Switch* 

Switch* 

Indicator Panel 

Manufact mer 

Hoke 

Ashcroft 

Bend ix 

Marotta 

Hoke 

Hoke 

Heise 

Fisher Porter 

Tescom 

Hoke 

Hoke 

Heise 

Minneapolis- 
Honeywell 

HinneapoUs- 
Honeywell 

CCSD 

Model/ 
'art No. 
11953-6 

N A  

N A  

1731260 

N A  

N A  

NA 

N A  

N A  

N A  

N A  

N A  

N A  

N A  

N A  

N A  

Serial 
No. 

l a n d 2  

NA 

NA 

570015 

NA 

NA 

NA 

NA 

200595 
E t h r u  I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Remarks 

Butterfly valve 
6 - i n ~ h ,  300-psQ 

0-to 5500-psig 
Cal. date 
9/6/66 

lO-micron 
nominal 
5-micron 
absolute 

1 / 4 4  ch 

1/4 -in c h 

0-to 35oo-ps*g 
Cal. date 9/6/6t 

1/4-inch 

1/4-inch 

0-to 3500-psig 
Cal. date 9/6/66 

SPST 

SPST 

* This part is a component of cryogenic test console 200586 (NASA spsc ia l  
equipnent 1 

4- 5 



Table 4-1. Functional Test E q u i p n t  Li8t (Continued) 

[t em 
No. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 - 

It em 

Solenoid Valve 

Solenoid Valve 

Relief Valve 

Hanl Valve 

Hand Valve 

Time* 

Megohmeterw 

Power Supply 

GN2 Source 

LN2 Source 

Manufac t mer 

Marotta 

Marotta 

Anierrron Green- 
wood 

FlollJmatics Inc. 

S t a n d d  Electric 
T i m  Co. 

General Radio Co, 

M&del/ 
Part No. 

m-74 

Mv-74 

NA 

NA 

NA 

NA 

NA 

NA 

~~ 

Serial  
No. 

819 

824 

23645 

2581 

61- 

NA 

4 533 

NA 

Remarks 

2-po 8 it ion, 3-way 

2-position,3-way 

cryogenic 

cryogenic 

cryogenic 

l./2-inch 

l./2-inch 

l./2-in~h 

* This part IS a component of cryogenic t e a t  console 200586 (NASA s p c i a l  
e q u i p n t  1 
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Test 
M e d i u m  

1 

Table 4-2. I n i t i a l  Functional Test Data 

Item Determined 

Valve Operation 

Valve Seat Leakage (sccm) 

Valve Response Time (ms) 

External Leakage 

Valve Seat & Leakage (sccm) 

Valve Response Time (ms) 

External Leakage 

Loss of Actuator Pressure 

%:e 

Response Time (ms) 

Insulation Resistance (mego) 

Spe 1 

1 
men 

2 
~ _ _ _ _  

Satisfactory 

0 

88 
279 
None 

0 

84 
300 
None 

498 

40,000 min. 

None 

0 

U 8  
265 
None 

u75 

30,000 min. 
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SECTION V 

~ T u R E  SHOCK TEST 

5 -1 

5.1.1 

5.1.2 

5.1.3 

5 .l.L 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.k 

5.2.5 

5.2.6 

5 03 

5 04 

TEST REQUIREMENTS 

A temperature shock t e s t  w i l l  be performed on one t e s t  specimen 
t o  determine whether t h e  suiden temperature changes cause de- 
gradation o r  deformation. 

The rated high temperature i s  125 (+4, 4 ) " F .  

When temperature s tab i l iza t ion  occurs, a functional t e s t  s h a l l  be 
performed using GN2 a t  60 (+30, 4 ) " F .  

A functional t e s t  s h a l l  be performed a t  rated high temperature 
by allowing LN t o  flow through the test specimen w i t h i n  2 
minutes for  a 1 low period of 1 minute. 

TEST P R O C E D B  

The test  specimen w a s  placed i n  a high temperature chamber as 
as shown i n  figures 5-1 and 5-2 using the equipment l i s t ed  in 
table  5-1. 

Conditions w i t h i n  t h e  enclosure were maintained a t  125°F and 
20 ( + 5 )  per cent re la t ive humidity. - 
When t h e  specimen temperature riasstabilized, a functional test 
w a s  performed as specified in paragraphs 4.2.4.1 and 4.2.4.2. 

LN2 was allowed to flow through the t e s t  specimen within 2 
minutes. 

A functional test was performed as specified in paragraphs 
4.2.5.1, 4.2.5.2, and 4.2.5.4. 

The high temperature chamber was returned t o  room ambient con- 
d i t ions  and t h e  t e s t  specimen w a s  subjected t o  a functional 
test as specified in paragraphs 4.2.5.1through 4.2.5.4. 

TEST RESULTS 

The r e su l t s  of the temperature shock t e s t  and t h e  subsequent 
functional t e s t  were satisfactory.  

TEST DATA 

The data presented in table  5-2 were recorded during and after 
t h e  temperature shock test. 

Preceding page blank 5-1 



Table 5-1. Temperature Shock Test Equipmnt List 

ct em 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

l4 

15 

It em 

Test Specimen 

Hami Valve* 

Pressure Gage* 

F i l t e r  

Pressure 
Regulator* 

Had Valve* 

Hami Valve* 

Pressure Gage* 

Temperature Read- 
out 

Flowmeter 

Pressure 
Regulator* 

Had Valve* 

Hand Valve* 

Pressure Cage* 

Switch* 

Manufacturer 

Hadley Valve Co. 

Hoke 

Ashcroft 

BerKlFx 

Marotta 

Hoke 

Hoke 

Heise 

West Instrument 
co. 

Fisher Porter 

Tescom 

Hoke 

Hoke 

Heise 

Minneapolis- 
Honeywell 

m a l /  
'art No. 

L1953-6 

N A  

N A  

1731260 

NA 

N A  

N A  

N A  

NA 

NA 

N A  

NA 

N A  

NA 

N A  

S e r i a l  
No. 

2 

NA 

N A  

570015 

N A  

N A  

N A  

NA 

019461 

m 5 9 5  
thru  H 

N A  

N A  

N A  

N A  

N A  

Remarks 

Butterf Iy valve 
6-inch, 300- 
Psig 

l/k-inch 

3-to 55Oo-psig 
2al. date 
9/6/66 

LO-micron 
flOIldILS1 
5-micron 
rbsolute 

l/&-inch 

1/4-inch 

3-to 1OOO-psig 
Gal. date 
9/6/66 

Cal. date 
W 3 / 6 6  

l/k-inch 

1/4-inch 

0-to 3500-psig 
Cal. date 9/6/6 

SPST 

* This part is a component of cryogenic test  console 200586 (NASA special  
equipment) 
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Table 5-1. Temperature Shock Test Equipment L i s t  (Continued) 

-_ 
it  e m  
?lo. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

It em 

Switch* 

Timer  

Solenoid Valve 

Solenoid Valve 

Re l ief  Valve 

Hand Valve 

Hand Valve 

Temperature 
Chamber 

Heat Exchanger 

Power Supply 

GN2 Source 

zN2 Source 

Yanuf ao t i r e r  

Minneapolis- 
Honeywell 

CCSD 

Marotta 

Marotta 

Anderson Green- 
wood 

F l o m t i c s ,  Inc. 

mromat i c s  

Thermotron Corp. 

Yod e 1 / 
' a r t  !lo. 

NA 

NA 

Mv-71 

Mv-74 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 e r i a l  
m i  30. 

NA 

NA 

17717 

17745 

23&5 

2581 

6 1 2 1 ~  

NA 

200895- 
13 

NA 

NA 

NA 

Fernarks 

SPST 

2-position, 
3-way 

2-position, 
3-way 

1/2- in~h CV- 
ogenic 

1/2-in~h CV- 
ogenic 

1/2-in~h ~ 4 -  
ogenic 

28-vd c 

* This part is a component of cryogenic test console 200586 (NASA special  
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Table 5-2. Functional Test Data Pertaining to  
Temperature Shock Test 

I 1 1 I 1 

Environmental Conditions 

Test M e d i u m  ’ 

Valve Seat Leakage (scan) 

125 0F Temperature Room 
Shock Temperature 

GN2 GN2 LN, 
0 0 0 

325 
285 

Valve Response Time ( m s )  

I External Leakage 1 -- I -- 
350 127 

268 310 
I o  

I Loss of Actuator Pressure-Response ( m s )  I -- I 1620 I U68 I 
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SECTION V I  

VIBRATION TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

TEST REQUIREMENTS 

The vibration t e s t  sha l l  be performed in accordance w i t h  section 
9 of KSC-STD-l64(D), procedure I, f igures  9.1 and 9.2, l eve l  E. 

The t e s t  specimen sahl l  be subjected t o  sinusoidal and random 
vibration along three mutually perpendicular axes. 

Upon completion of sinusoidal and random vibration along 
each axis, the  t e s t  specimen shall be subjected t o  a 
functional test . 
TEST PROCEDURE 

The t e s t  specimen was installed on a vibration exci ter  as shown 
i n  figure 6-1 using the equipment listed in tab le  6-1 t o  permit 
application of vibration along the X-axis. 

RESONANT FREQUENCY SEARCH 

The t e s t  specimen was subjected t o  sinusoidal vibration by 
scanning the frequency range logarithmically from 5 t o  3000 cps 
and from 3000 t o  5 cps f o r  a t e s t  period not exceeding 15  minutes. 
Actual tes t  time ani a l l  resonant frequencies of the t e s t  specimen 
were recorded. Vibration levels  were a s  follows: 

5 t o  45 cps a t  0.01-inch DA displacement 

45 t o  3000 cps a t  1.Og peak 

6.2.3 SINUSOIDAL SWEEP 

6.2.3.1 The t e s t  specimen was subjected t o  sinusoidal vibration by 
scanning the frequency range logarithmically from 10 t o  2000 
cps axxi from 2000 t o  10 cps f o r  x) minutes (10 minutes up and 
10 minutes back). All c r i t i c a l  frequencies were noted. Vib- 
ra t ion leve ls  were a s  follows: 

10 t o  45 cps a t  0.05-inch DA displacement 

45 t o  a00 cps a t  5g peak 

6.2.3.2 Upon completion of the sinusoidal scan, a functional test was 
performed as specified in paragraphs 4.1.3.1 and 4.1.3.2. 

6.2.4 RANDOM VIBRATION 

a 
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6.2.4.1 

6.2.4.2 

6.2.5 

6.2.6 

6.3 

6.4 

The t e s t  specimen was sub ected t o  random vibration over the 
frequency range of 10 t o  cps f o r  5 minutes. Vibration 
leve ls  were as follows : 

10 t o  100 cps a t  4-6 db/octave 

100 t o  lo00 cps a t  0.005 g2/cps 

1000 t o  2000 cps a t  -6 db/octave 

Upon completion of random vibration, a functional t e s t  was 
performed as specified i n  paragraphs 4.1.3.1 and 4.1.3.2. 

The t e s t  specimen was subjected t o  vibration along the remain- 
ing two mutually perpendicular axes i n  accordance with paragraphs 
6.2.2 through 6.2.4.2, (See figures 6-2 and 6-3.) 

Upon completion of the vibration test, a functional t e s t  was 
performed as specified i n  paragraphs 4.1.4.1, 4.1.4.2, and 4.1.4.4. 

TEST RESULTS 

The r e su l t s  of the vibration tes t  and the  follow-up functional 
t e s t s  were satisfactory.  No c r i t i c a l  frequencies were noted. 

TEST DATA 

Post-vibration functional test data  are presented in table  6-2. 

Resonant frequencies noted during the  resonant frequency search 
a re  presented i n  tab le  6-3. 

Sinusoidal sweep, random, ani resonant search p lo ts  are pre- 
sented i n  figures 6 4  through 6-18. 
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Table 6-1. Vibration Test Equipment L i s t  

Item 

rest Specimen 

libration Exciter 

I 
Manuf ac t w e  r 

Hadley Valve Co. 

MB Electronics 

rest Fixture CCSD 

Model/ 
art No. 

11953-6 

!lo 
JA 

Se r i a l  
No. 

2 

NA 

NA 

Remarks 

3utterf ly valve, 
;-inch, 300-psig 
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Table 6-2. Functional Test Data (Post Vibration) 

Vibration Axis X Y 

Vibration Wavef om Sine Random Sine Rarriom 

Test Medium (3N2 GN2 GN2 caJ2 

Valve Seat Leakage (sccm) 0 0 0 0 

360 312 303 295 
282 300 290 283 

Valve Response Time (ms) open 

Loss of Actuator Pressure Response ( m s )  1273 1175 1030 1030 
Close 

2 

Sine Random 

GN2 LN2 
0 0 

295 295 
289 291 

loo0 

Table 6-3. Specimen Resonant Frequencies 

Resonant Frequencies (cps) 

I z I 57 u5 180 

6-4 
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Figure 6-2. Vibration Test Setup, Y - A x i s  

6-6 



Figure 6-3. Vibration Test Setup, Z-Axis 
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SECTION VI1 

SURGE TEST 

7.1 TEST REQUIREMENTS 

7.1.1 The valve specimen ,hall be held i n  the closed posit ion with 
GN2 a t  750 psig applied t o  the actuator. The valve specimen 
i n l e t  sha l l  be pressurized from zero t o  300 psig wi th  IN2 a s  
the pressure medium within 100 milliseconds. 
sha l l  be subjected t o  loo0 cycles. 

The specimen 

7.1.2 A functional t e s t ,  as specified i n  4.2.5.1 through 4.2.5.4, 
shall be conducted a f t e r  500 arri lo00 cycles. 

7.2 TEST PROCEDURE 

7.2.1 The surge test setup was assembled a s  shown i n  f igures  7-1 and 
7-2 u t i l i z ing  the equipment l i s t ed  i n  table  7-1. 

7.2.2 Hand valves 6 and 7 were opened and regulator 5 was adjusted t o  
provide 750 psig t o  t h e  actuator t o  hold t h e  t e s t  specimen in 
the closed position, 

7.2.3 Hand valve l4 and solenoid valves 15 and 16 were opened ard LN2 
was allowed t o  flow through the t e s t  specimen i n l e t  u n t i l  
s tab i l iza t ion  of the specimen temperature occurred. 

Solenoid valves 15 ani 16 were opened and closed al ternately t o  
provide a pressure surge of zero t o  300 psig a t  the t e s t  specimen 
in l e t .  
time of 100 milliseconds. 

7.2.4 

Hard valve l4 was adjusted t o  provide a pressure rise 

72 .5  lo00 surge cycles were performed. 
a functional t e s t  was performed as specified i n  4.2.5.1 through 
4.2.5 A. 

After 500  and loo0 cycles, 

7.3 TEST RESULTS 

The r e su l t s  of the surge test  and follow-up functional test were 
satisfactory.  

7 .l+ TEST DATA 

Functional t e s t  data obtained a f t e r  t h e  surge test are  pre- 
sented i n  table 7-2. A typical  surge waveform, a s  recorded 
during t h i s  t e s t ,  i s  presented i n  figure 7-3. 



Table 7-1. Surge Teat E q u i p n t  Liat  

- 
:t em 
.N!L 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I& 

15 

16 

17 

I 

It em 

Test Specimen 

Hand Valve* 

Press. Cage* 

Fi l t e r  

Pres6ure 
Regulator* 

Hand Valve* 

Hard Valve* 

Pressure h80* 

Switch+ 

Switch* 

Indicator F'anel 

Solenoid Valve 

Solenoid Valve 

Hand Valve 

Solenoid Valve 

Solenoid Valve 

h s r u r s  TraTm- 
ducer 

iadlag Valve Co. 

ioke 

bhcrof t 

Bendix 

Peacapl 

Hoke 

Hoke 

Heiae 

Mnneapolis- 
Honeywell 

lunneapolia- 
H O X U B p 3 l l  

CCSD 

Marotta 

m o t t a  

F l o ~ t i c a ,  Inc. 

h a c 0  

Anrco 

WOW 
ar t  No. 

1953-6 

IA 

HA 

1731260 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

Mv-74 

nv-74 

N A  

wp-8268. 
l22T 

UP-826& 
l22T 

N A  

S e r i a l  
NO 

2 

IA 

JA 

i70015 

liA 

UA 

YA 

UA 

HA 

HA 

NA 

17747 

17745 

2581 

70335N 

86376N 

2471 

- 

Remarks 

SPST 

2-poaition, 
3-way 

1/2-inch 
cryogenic 

2-poaition, 
2-way 

0-to 500-pria 
h1. date  
8/a/66 

* This part i a  a colpponent of cr~rogenic t e a t  console 200586 (NASA apecia1 
equipmsnt 1 
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- 
It em 
No. 

18 
- 

19 

20 

21 

22 

23 

24 

25 
26 - 

~ 225 

Table 7-1. Surge Test Gquipxmnt L i s t  (Continued) 

I tem 

Oscillograph 

Relay 

Repeat Cycle 
Timer 

Counter 

Power Supply 

Power Supply 

Power Supply 

GN2 source 
LN9 Source 

Manufacturer 

Conaolldated 
Electrodynamics 
cow. 

G. C. Wilson 
and Co. 

Model/ 
Part No. 

126 

N A  

N A  

N A  

NA 

N A  

NA 

NA 
N A  

Ser i a l  
No . 

NASA 
012586 

NA 

019618 

BT 200- 
616-A 

NA 

NA 

NA 

NA 
NA 

Remarks 

Note: Manufacturer, Model/Part Number, and Ser i a l  Number columns s h a l l  
be campleted during t h e  t e s t .  

Table 7-2. Functional Test Data (Post Surge) 

No. of Cycles 500 

Valve Seat Leakage (sccm) 196 

Valve Response Time (ms)  open 358 
Close 345 

External Leakage None 

Loss of Actuator Pressure 280 
Response (ms) 

lo00 

49 

352 
343 
None 
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SECTION V I 1 1  

ICING TEST 

8.1 

8.1.1 

8.1.2 

8.1.3 

8.1.4 

8.1.5 

8.1.6 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.3 

TEST REQUIREMENTS 

An ic ing test s h a l l  be performed t o  determine the a b i l i t y  of 
the t e s t  specimen t o  perform under ic ing  conditions. 

The ic ing  t e s t  sha l l  be performed i n  accordance with section U, 
of Ksc-s~D-164 ( D) . 
The temperature in  the test  chamber shall be regulated and 
maintained a t  5°F. 

Spray nozzles, located a t  a minimum distance of 2 f e e t  from the 
t e s t  specimen, sha l l  emit water in to  the test  chamber i n  drop- 
l e t s  having a minimum diameter of 1.5 millimeters. 

Water which has been precooled t o  40°F shall flow through each 
spray nozzle a t  a ra te  of approximately 2 gallons per minute. 

Functional tests s h a l l  be performed during and after the ic ing  
t e s t  . 
TEST PROCEDURE 

The test specimen was ins ta l led  as shown i n  figures 8-1 ard 8-2. 

Temperature within the chamber was reduced t o  5°F and hand 
valves 16 and 17 were opened t o  allow LN2 t o  f l a w  through the 
specimen. 

When s tab i l iza t ion  of t h e  chamber temperature occurred, water 
a t  40°F was injected in to  the test  chamber. Injection of t h e  
water w a s  continued u n t i l  a minimum of 4 inch of ice  had formed 
on the test  specimen. 

A functional tes t  was performed as specified i n  4.2.5.1, 4.2.5.2, 
and 4.2.5.4. 

The temperature within the tes t  chamber was returned t o  room 
ambient conditions . 
Within 1 hour a f t e r  completion of the icing t e s t ,  the test  
specimen was inspected f o r  the formation of i ce  on moving parts 
and a functional t e s t  was performed as specified in paragraphs 
4.2.5.1 through 4.2.6. 

TEST RESULTS 

The results of the ic ing  test and follow-up functional test 
were satisfactory.  
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"E3T DATA 

Functional test data obtained during and after  the icing test 
are presented in table 8-2. 
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Table 8-1. Icing Test Equipmsnt L i s t  

- 
It em 
No. 

1 
- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 

15 

16 

Item 

Test Specimen 

Hand Valve* 

Ressure Cages 

Filter 

Ressure 
Regulators 

fhd Valve* 

Hard Valve+ 

Pressure Gage* 

Switch+ 

Switch+ 

Timers 

Solenoid Valve 

Solenoid Valve 

Flowmeter 

Relief Valve 

Hani Valve 

~ 

Manufacturer 
~ -~ 

Hadley Valve Co. 

Hoke 

Ashcroft 

Bendix 

Hoke 

Hoke 

Heise 

Minneapolis 
Honeywell 

Minneapolis- 
Honeywmll 

S t a n i d  Electric 
Tims Co. 

Marotta 

Marotta 

F isher  Porter 

Anderson Green- 
wood 

Flowmatics, Inc. 

~- ~ 

Yodel/ 
a r t  F!o. 

11953-6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

w-74 

w-74 

N/A 

N/A 

N/A 

Ser ia l  
No. 

2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

17747 

17745 

200 595 
E thru 1 

23645 

2581 

Remarks 

Butterfly valve 
&inch, 300-psi/ 

1/4-inCh 

0-to 5500-psig 
C a l .  date  
9/6/66 

1/4-inch 

1/4-inch 

0-to 3500-paig 
Ca1. date  
9/6/66 

S PST 

SPST 

2-position, 
3-way 

2-position, 
3-=y 

1-inch cryogen5 

1/2-inch CV- 
ogenic 

i c  This part i a  a component of cryogenic test console 200586 (NASA s p c i a l  
equipment). 
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- 
:t em 
No. 

17 

18 

19 

20 

- 

~ 

Model/ ~ 

'art No. 

Table 8-1. Icing Test Equipmukt Urt (Continusd) 

Manuf ac t w e  r I I tem 

Iand Valve ~ r a m a t i c s  

Serial 
No. 

d.2lB 

IA 

IA 

IA 

Table 8-2. Functional Test Data Obtained Dur- 
and After Icing Test 

Test Chamber Corditions 

External Leakage 

Loss of Actuator Pressure 
Response (ms) 

Insulation Resistance (meg) 

0 

350 
343 - 

1725 

- 

Remarks 

J2-inch CV- 
)genic 

!8-~dc 

Room Temperature 

0 

270 
258 
None 

1870 

20,Ooo min. 
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SECTION IX 

SALT FOG TEST 

9.1 

9.1.1 

9.1.4 

9.2 

9.2.1 

9.2.2 

9.2.3 

9.2.4 

9.3 

TEST REQUIREMENTS 

The s a l t  fog test  sha l l  be performed t o  determine the resistance 
of the t e s t  specimen t o  a salt atmosphere. 

The salt fog test sha l l  be performed in accordance with section 
17 of KSC-STD-~&(D). 

The tes t  specimen sha l l  be exposed t o  the s a l t  fog f o r  240 
(22) hours. 
ing exposure t o  the  salt atmosphere. 

A l l  ports of the test  specimen s h a l l  be capped dur- 

A functional test  sha l l  be performed upon completion of the s a l t  
fog t e s t .  

TEST PROCEDURE 

The tes t  specimen was v isua l ly  inspected f o r  corrosion, d i r t ,  
and o i l y  films prior t o  the salt fog test. The test specimen 
was placed i n  a salt fog chamber as shown i n  figure 9-1. 

The temperature in the chamber was maintained a t  95 (+2, -4) OF. 
The salt fog conditions in the chamber were maintained such t h a t  
a clean fog-collecting receptacle placed a t  any point within the 
exposure zone would col lec t  from 0.5 t o  3 milliliters of salt 
solution per hour for each 80 square centimeters of horizontal 
collecting area (10 centimeters diameter), based on an average 
tes t  of a t  l e a s t  16 hours. 
parts by weight of sodium chloride and 95 parts by weight of 
water. 

The salt solution consisted of f ive  

The t e s t  specimen was exposed t o  the salt  fog conditions f o r  
240 (+2) hours. 

Upon completion of the  tes t  the specimen was removed from the 
chamber and s a l t  deposits were removed t o  the extent necessary 
f o r  mechanical connections t o  be made. Within 1 hour a f t e r  
completion of the exposure period, a functional test as specified 
i n  4.2.5.1 through 4.2.6 was performed. 

TEST RESULTS 

Upon completion of the salt fog test ,  some rust and corrosion 
were found on the outer surfaces of the specimen as shown in 
figure 9-2. 
not impaired axxi the salt fog test results a re  considered satis- 
factory. 

However, the performance of t h e  t e s t  specimen was 

TEST DATA 

Functional t e s t  data  obtained after the  salt fog tes t  are pre- 
sented i n  tab le  9-1. 
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Valve Seat Leakage (sccm) 

open 
Close Valve Response Time (ms) 

0 

365 1 345 
External Leakage 

Loss of Actuator Pressure Response (ms) 

Insulation Resistance (mego) 

None 

1830 

lo00 min. 
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Figure 9-1. Salt Fog Test Setup 
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Figure 9-2. Test Specimen After Exposure 
t o  S a l t  Fog Conditions 
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SECTION X 

CYCLE: TEST 

10.1 

10.1.1 

10.1.2 

10.1.3 

10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.3 

10.4 

TEST REQUlRJBENTS 

The t e s t  specimen sha l l  be subjected t o  lo00 open-close cycles 
t o  determine whether the environment causes degradation o r  
deformation. 

The t e s t  medium used for t h e  cycle t e s t  s h a l l  be LN2 a t  -320°F. 

A functional t e s t  i n  accordance w i t h  section I V  s h a l l  be per- 
formed a f t e r  100, 500, and lo00 cycles. 

TEST PROCEDURE 

The cycle test setup was assembled a s  shown i n  figures 10-1 and 
10-2 u t i l i z ing  t h e  equipment l i s t ed  in table  10-1. 

Hand valve 6 w a s  opened, regulator 5 was adjusted t o  provide 
750 psig t o  the actuator, and solenoid valves 12 and 13 were 
energized t o  place the t e s t  specimen i n  the opened position. 

LN2 a t  300 psig was provided to t h e  t e s t  specimen i n l e t  and hand 
valve 1 5  was partially opened t o  al low LN2 t o  flow through t h e  
tes t  specimen. 

When the specimen temperature stabil ized, the specimen was closed 
by de-energizing solenoid valves 12 and 13 and then opened by 
energizing solenoid valves 12 ami 13. This constituted one 
cycle. 

The test specimen was subjected t o  1000 cycles. 
t e s t  a s  specified in 4.2.5.1 through 4.2.5.4 was performed 
a f t e r  100, 500, and lo00 cycles. 

A functional 

TEST RESULTS 

The r e su l t s  of the cycle t e s t  were satisfactory.  

TEST DATA 

Functional test data obtained during the cycle t e s t  are presented 
in table  10-2. 
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Table 10-1. Cpcle Test Equipent List 

- 
tem 
?,IO . 
1 

- 

2 

3 

I 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

UC 

15 

16 

17 

18 

~~~ 

It em 

rest Specimen 

tiad Valves 

Pressure Cage* 

Fil ter  

Pressure 
RegUlatoleR 

H.nd Valve* 

Hand Valve* 

Pressure Cage* 

Timer 

Indicator Panel 

Counter 

Solenoid Valve 

Solenoid Valve 

Relief Valve 

Hand Valve 

Power Supply 

a2 SUPPlS 

m2 SUPPlS 

?+!muff a c t  u r e  r 

ladley Valve Co. 

[o ke 

Lshcroft 

kndix 

rescorn 

ioke 

Yoke 

Heise 

G. C. Wilson and 
co. 

CCSD 

Marotta 

Marotta 

Anierson Green- 
wood 

Flowra t i c  8 

Yodel/ 
t r t  No. 

L1953-6 

A 

IA 

[A 

IA 

JA 

?A 

?A 

YA 

HA 

NA 

blA 

N A  

N A  

NA 

N A  

NA 
N A  

S e r i a l  
No. 

a m i 2  

A 

A 

A 

A 

iA 

[A 

IA 

,19618 

JA 

3T 
200616-1 

17747 

17745 

23645 

2581 

N A  

NA 
N A  

Remarks 

2-posit ion, 
30-y 

2-position, 
3-way 

1/2-inch 
cryogenic 

cryogenic 
1/2-inch 

28-~d C 

it  This part is a component of cryogenic t e s t  console 200586 (NASA special  
equipment 1 

10-2 



Table 10-2. Life Cycle Functional Test Data 

Specimen No. 

No. of Cycles 

Valve S e a t  Leakage (sccm) 

1 

loo 500 lo00 

0 0 0 

open 315 318 320 1 290 I 311 1 305 Close Valve Response Tjme (ms) 

External Leakage 

Loss of Actuator Press.-Response (ms) 

None None None 

2650 1820 1645 

2 

1875 ll8qO 

~ 

0 

270 
265 

None 

1894 
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Figure 10-2. Cycle Test Setup 
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